Stability of plasmid and expression of a recombinant gonadotropin-releasing hormone (GnRH) vaccine in Escherichia coli.
In our previous studies, the recombinant gonadotropin-releasing hormone (GnRH) peptide was constructed into a T7 RNA polymerase-based expression system. The recombinant gene encoding GnRH3-hinge-MVP, which contained three repeated GnRH units, a fragment of hinge region (225-232/225'-232'), and a T cell epitope of measles virus protein, was cloned into Escherichia coli BL21 harboring pED-GnRH3. The high activity of T7 RNA polymerase could make the expression system very powerful for high-level expression of the recombinant protein. However, during the large-scale production of recombinant protein, the productivity of the fermentation process was directly affected by many factors, such as plasmid stability, protein production, and culture conditions. In this study, we studied the effects of various culture conditions on the plasmid stability and the target protein yield including selective pressure, the time of induction by lactose, and the number of successive cultures. The results indicate that the plasmid instability may be caused by a loss of plasmid rather than structural change. However, to go down to future generations, engineered bacteria have the stability of plasmid and protein yield to a large extent. The amount of the fusion protein was also up to 40% of the total cell protein after the 50th generation. These data would be useful for the industrial production of the recombinant GnRH vaccine.